The topic of producing accurate holes (IT6 and better) has been often discussed these days. Many research projects have started under the Department Technology of Machining, Faculty of Engineering at the University of West Bohemia in Pilsen. These projects are focused on measuring the influence of defined factors of machining on required quality, i.e. integrity of the hole surface. The first phase of the research was focused on issues of parameters of drilling technology, which almost always comes before the reaming technology. This text explores this study, which serves as a core resource for related experiments. The main aim was to gather and sort the information from authors, who discuss in their publications questions of key factors to drilling and lathing technology, with regards to evaluating accuracy of produced holes. Foreign publications were used for this research as well as Czech information sources.
INTRODUCTION
With the help of reaming you can produce a precise hole achieving not only high surface quality of a hole but also its functional characteristics such as size precision, cylindricity and location. But to obtain the production of a precise hole some following factors should be taken into account [1] . Bore quality was deemed to be affected mainly, albeit not exclusively, by reamer's properties, process parameters and machine tool signature, see Fig.1 . Single and combined effects, and related uncertainties, of such parameters on surface finish and bore geometry were therefore investigated within the framework Improved understanding of apparently minor influences led to enhanced process control, and substantially better results at no extra cost [2] .
LITERATURE REVIEW OF ARTICLES
It is important to consider the factors that can affect to the conclusion not to failure to comply with requirements of the technical documentation. Many of the authors of the publications currently dedicated to targeted technology reaming and exploring selected factors. From a broader distribution can be characterized by articles on those, which in its content processing method of mathematical calculation dependencies and in its conclusions evaluating only these results [3] , [4] , [5] , [6] . Other area publications and published work resolve the task of production the holes with the greatest accuracy using selected statistical methods e. g. Taguchi method, ANOVA, and more. Planning similar experiments constitutes the engineering part of the Taguchi method. ANOVA (ANalysis Of VAriation) is an analytical method of investigating the acquired data from experiments that detect "variance", or differences, thus particular the interaction of factors and influences. Refered to statistical methods have been published, among others, in the texts of these articles [7] , [8] . Mathematical models for cutting parameters were obtained from regression analyses to predict values of surface roughness. S/N ratio and ANOVA analyses were also performed to identify significant parameters influencing surface roughness [7] .
Figure 1 Effect of cutting on the quality of the quality produced of the hole
Optimization of process parameters is the key step in the Taguchi method for achieving high quality without increasing cost. This is because optimization of process parameters can improve quality and the optimal process parameters obtained from the Taguchi method are insensitive to the variation of environmental conditions and other noise factors. Basically, classical process parameter design is complex and not easy to use. An advantage of the Taguchi method is that it emphasizes a mean performance characteristic value close to the target value rather than a value within certain specification limits, thus improving the product quality. Additionally, Taguchi's method for experimental design is straightforward and easy to apply to many engineering situations, making it a powerful yet simple tool. It can be used to quickly narrow the scope of a research project or to identify problems in a manufacturing process from data already in existence. [ Significant group of published experiments, focusing on the production of high-precision hole are the articles in which it is described these and complete plan of the experiment, including the determination of the essential criteria. The conclusion of the selected articles is always devoted to the results achieved and a summary, in which the authors evaluate the experiment from the perspective of the outlined objectives and propose guidelines to further the focus of the research work. An example of the many here pointed out these expert article: [9] , [10] , [11] , [12] , [13] , [14] .
REVISION OF EXPERIMENTAL INVESTIGA-TIONS ON THE DRILLING EXACT HOLE
Based on the machining parameters and outputs of the machining processes selected, in the present section, some experimental investigations are reviewed. Accordingly, the effects of the machining parameters on the surface quality, machining force and machining simulation are analysed.
The comparison of the experimental investigations is shown in Table 1 . Different types of workpiece materials, cutting speed and feed rate are used in the experiments and give us the opportunity to analyze important factors which influence drilling process. in the experiment concentrate on the drilling parameters which influence circularity, cylindricity and surface roughness. The drilling was performed by spiral drill bit from cemented carbide (diameter 4 ± 0,01 mm) with and without coatings. The result of the experiment, it was found that the quality and therefore the surface roughness of the hole is the most influenced by the cutting speed and feed rate. With increasing cutting speed decreases the surface roughness. Conversely when the feed rate grows surface roughness grows too. Cutting speed or feed rate does not have too much influence on the circularity of the hole. Lower cutting speed and feed rate will give us better value cylindricity. The error of the hole´s diameter is influenced by the feed rate more than the cutting speed. The smallest error of the diameter was achieved during low values of cutting speeds and feed rates.
[16] Amrana et al. in the experiment concentrate on the drilling parameters (cutting speed, feed rate and drill diameter) which influence surface roughness. The drilling was performed by spiral drill bit from high speed steel (HSS). Material of workpiece was from aluminium alloy. The best surface roughness (1, (Fig. 2) . The result of the experiment was to achieve better torque values of about 23,3 [%] and the pressing force on the tool by 33,1 [%] . This knowledge will be applied in the construction of new drilling tools.
Figure 2 FEM simulation drilling process

3.3
Effects on the machining simulation Due to friction, plastic deformation and cutting a drilling leads to high mechanical and thermal load the tool and the workpiece. This experiment deals with monitoring changes in the microstructure of creating holes. First, the workpiece was modeled using by the ABAQUS software, next was loaded by cutting forces and heat. Afterwards the experiment was evaluated digitally with the influence on the microstructure (the software calculates with the austenitizing process, and calculates the phases of ferrite, pearlite, bainite and martensite). After that was realized the real experiment, subsequent metallographic measurements and measurements of hardness and surface roughness of the hole, which were confirmed the computer analysis. It was found out that when increasing cutting speed the temperatures are rising. When the cutting speed increase up to 300 [m. 
EFFECT OF CUTTING FLUIDS ON THE QUALITY OF THE PERFORMED HOLE
An application of cutting fluids in machining operations is well known to provide, improved surface characteristics and geometrical accuracy, thus resulting in improved process efficiency. The choice of cutting fluids is more skill than science. The reason for this is the fact that there is almost no standardized way of selection, which would be published. In the past it has been posted many of the selection methods, but very few of them gave sufficient results. They have used a variety of metalworking technology, workpiece materials and tools, and an attempt to standardize the choice of the liquid. In many of the published resources, solved the performance of the cutting would be depending on the production technology of the chosen concentration of the material of the workpiece. Most experiments are implemented out on the hard metals alloy. [19] This solves the task in their work, mainly the following authors [20] [21] [22] Completion technology of the production of the holes, which is the reaming, is in publications [23] [24] [25] concentrated on the carrying out of tests of different concentrations of cutting fluids. Most commonly, a comparison was made the selected concentration of cutting fluids with the option to use MQL machining method ,, dry cutting " Account is taken also on the aspect of the used fluid pressure. The production process of drilling and evaluation of similar dependencies, which can be found in the texts of articles listed authors, focusing on the technology of reaming in the selection of literary research not many. The publication, which is on the subject appeared, related to the geometry of the tools of the drill and the method of coolant to the point of cut. [26] [27] Literary sources suggest some recommendations for the planning of the experiment with the given parameters. The following table present the general pictures (Fig. 5, 6 ), and are respected by the factors of machining technology, material used tools, workpiece material. The selected criterion for the assessment of the test samples was the quality of the surface, namely roughness parameter Ra. It is important to note that the table is a summary of the published articles, dealing with reaming of steel AISI 316L. In this study about modern productive drilling were summarized important factors which decide about quality of drilling hole. With regards on these factors is necessary to improve drilling process. Cutting conditions are still increasing and requirements on cutting machines too. Modern productive drilling require aplication current progressive cutting materials. Next investigation will have to concentrate on these factors. In the future is important to develope computer simulation of cutting process. This simulation can eliminate unwanted influences during cutting process like high heat and cutting forces and torque, and structural changes on a cut surfaces. 
